aBStract. There is an urgent need to improve the management of housing reconstruction programmes. Post-disaster housing reconstruction represents a significant portion of global property investment but its management has often proved to be ineffective. although the post-disaster context makes management more challenging, it also offers exceptional opportunities to invest in and develop a more resilient built environment. On the basis of a systematic review of the existing literature, characteristics of the housing reconstruction context and successes, failures and management issues arising from historical housing reconstruction programmes were identified. These were synthesized into a conceptual framework that relates the contextual characteristics with management strategies and with the desired outcomes for housing reconstruction initiatives. This framework will enable field data collection in order to better understand the interrelationships between context, management strategies and outcomes. Ultimately, it is intended to provide practitioners with decision support tools for selecting appropriate housing reconstruction management strategies.
IntroductIon
One of the largest sources of global property investment has been the development of permanent housing after disasters (Tas et al. 2011) . Housing typically makes up the greatest component of disaster losses with huge estimated recovery costs and, consequently, substantial funds flow towards housing reconstruction (CEra 2012; Chang-richards et al. 2013) . Lester (2003) estimated that half of post-disaster aid from the World Bank is channeled to housing reconstruction. a disaster is a serious disruption of society that exceeds its coping capacity (EEa 2006; Un-iSdr 2007) . The impacts of disasters range from physical to socio-economic effects and are felt not only by the directly affected communities but also have repercussions for surrounding communities. impacts include deaths and injuries, damage to or outright loss of property investments and environmental losses (otero, Marti 1995; Lindell, Prater 2003) . While recorded fatalities from natural disasters appear to have been reducing in recent years (Guha-Sapir et al. 2011) , there has been a marked increase in economic losses (Munich re 2013) .
The concept of housing is complex, multidimensional and dependent on the context in which it is being considered. it has variously been defined as a product (Low, Chambers 1989) , a process (agbola 1998), a human right (nuuter et al. 2014) , etc. Whatever the perspective, however, there seems to be consensus in terms of its importance to human well-being. Housing must satisfy multiple needs including physical and structural quality, location, socio-economic, cultural, psychological and neighbourhood requirements (Bourne 1981; rapoport 2001; aluko 2012) . in the context of disasters, its location, structural integrity / state of repair and the provision of facilities and services enabling its safety and security all contribute to its exposure and ability to resist hazards (neilson 2004).
Post-disaster housing reconstruction offers an exceptional opportunity to invest in and develop a more robust and resilient built environment. however, many housing reconstruction initiatives, particularly in third world countries, have reproduced or even exacerbated vulnerabilities and thus failed to achieve a "bounce-forward" for the affected communities (dnS, PaSa 2006; Seneviratne et al. 2010) . in addition to these missed opportunities to bring about positive improvements in disaster resilience, post-disaster housing reconstruction programmes have often simply failed to deliver their stated objectives (Lyons 2009 ). one of the factors leading to these failures has been identified as ineffective management processes for housing reconstruction initiatives (L. Liu, J. Liu 2014) .
numerous calls for further research on disaster risk reduction and recovery in the context of the built environment have been made (for example, those by Godschalk 2003; Bosher et al. 2007; Haigh, amaratunga 2010) . Effective project organization and management of the reconstruction process have specifically been identified as important for successful housing reconstruction and for ensuring that disaster risk reduction measures are incorporated (Johnson et al. 2006; Johnson 2007; ahmed 2011 ). yet, while several different research themes have been explored (for a list of the recent research see yi, yang 2014), the organization and management of the housing reconstruction process for disaster risk reduction remains insufficiently investigated (Chang et al. 2010; Sadiqi et al. 2011; ismail et al. 2014 ). in addition, ahmed (2011 called for the development of global good practice guidelines for post-disaster housing reconstruction noting that, although numerous reconstruction guidelines exist, hardly any are widely endorsed.
This research is ultimately aimed at addressing the need for improved management of housing reconstruction programmes. it is intended to achieve this by developing evidence-based decision support tools for practitioners that will assist them to adopt appropriate management strategies for successful reconstruction implementation in their particular post-disaster context. However, such tools can only be developed once a thorough understanding of the interrelationships between the contextual characteristics, management strategies and outcomes of reconstruction programmes has been gained. as a first step towards achieving such understanding, a conceptual framework is needed which will provide a basis for the collection of field data. To this end, this paper analyzes the management issues identified from a systematic search of the existing literature on housing reconstruction in order to derive a proposed conceptual framework.
The research methodology is described in section 2 of this paper. Characteristics of the postdisaster context drawn from the literature are described in section 3. Successes, failures and management issues from historical reconstruction programmes are reported in section 4. alternative approaches to managing reconstruction project delivery are outlined in section 5 and a review of typical outcome goals for housing reconstruction programmes is presented in section 6. These findings are then synthesized into a conceptual framework that relates the specific characteristics of post-disaster contexts with management issues, elements of management strategies and outcome goals for housing reconstruction programmes (in section 7).
reSearcH MetHodology
a preliminary study to this research (Bilau et al. 2015) established the need to further understand the specific characteristics of the post-disaster reconstruction context and to elaborate the interrelationships between these characteristics, management approaches and housing reconstruction outcomes. Taking this forward, the present study comprises a comprehensive review of the literature to identify:
-the characteristics of the post-disaster housing reconstruction context; -the successes and failures of past housing reconstruction initiatives; -the management approaches to housing reconstruction; -the intended outcome goals for housing reconstruction programmes. The literature search followed a three-stage process. firstly, keyword searches of databases were undertaken during January 2015. The resulting articles were then individually screened for relevance based on their titles and abstracts. finally, the citations of all relevant articles identified were exported into an Endnote X4 library and the Endnote software was used to identify and remove duplicated references. six electronic databases were selected for their large collections of refereed journal articles and conference proceedings:
-Web of Science; -EBSCo Host; -Scopus; -Science direct; -Proquest Science (Journals); -Emerald insight.
Combinations of the following keywords were used in the searches: post disaster; housing; reconstruction; rebuilding; rehabilitation; project management; management framework.
after the elimination of duplicates, a total of 141 papers were identified as being relevant to this research. These formed the body of literature from which the subsequent data have been drawn.
On the basis of the contextual characteristics, successes and failures, management approaches and outcome goals identified from this body of literature, a conceptual framework reflecting how these variables interrelate was derived. The immediate purpose of this conceptual framework is to enable field data to be collected for the further development and then the validation of the framework. The data collection itself and the development and validation of the framework for selecting management strategies are beyond the scope of this paper.
cHaracterIStIcS of tHe PoSt-dISaSter HouSIng reconStructIon conteXt
The post-disaster housing reconstruction context differs markedly from that which pertains to routine construction. from the literature reviewed, numerous characteristics which define the postdisaster context were identified and these are summarized in Table 1 .
HouSIng reconStructIon: InSIgHtS froM tHe caSe Study lIterature
Some of the literature identified related to case studies and experiences from specific housing reconstruction programmes. These included references to the 1999 Marmara earthquake in Turkey, the 2001 Gujarat earthquake in india, the 2003 Bam earthquake in iran and the housing reconstruction efforts in aceh, indonesia and in sri Lanka after the 2004 indian ocean tsunami. This case study literature was, in the first instance, reviewed in order to identify examples of successes and good practice as well as examples of failures and poor practice. it also provided further insights into some of the contextual issues (already noted in section 3 above) that affect the management of housing reconstruction initiatives.
Successes and good practice examples
The housing reconstruction following the 1999 Marmara earthquake in Turkey has been noted for its speed -more than 43,000 units of permanent housing in 27 different settlements were delivered in a short period of time. This was achieved through a number of measures including resettlement of communities to safer zones in conformance with a new legislative framework, a contractordriven approach to reconstruction being utilized Shaw, ahmed (2010) accessibility issues -disruption of access to site and resources Chang et al. (2011 ), Tas et al. (2011 Bureaucratic and institutional issues in reconstruction Sullivan (2003), Zuo et al. (2008) Chaotic and dynamic reconstruction environment Davidson et al. (2007) , Steinberg (2007) Large scale and complex reconstruction Steinberg (2007 Steinberg ( ), felix et al. (2013 high exposure to health and safety hazards Davidson et al. (2007) , Kennedy et al. (2008) Community participation issues Barakat (2003) , Barenstein (2006 Barenstein ( ), ophiyandri et al. (2013 Complications to communications and coordination McEntire (1999 McEntire ( ), altay (2008 , Shaw, ahmed (2010) Extraordinary financial requirements Lester (2003) , freeman ( with contractors employed on the basis of turnkey, lump-sum contracts and the use of large numbers of subcontractors (Tas et al. 2011) . The emphasis on quick housing provision was reflected in the guidelines for both design and construction which focused on simplicity, structural stability and integrity, time and cost, and also in the contracts which narrowly defined conditions for time extensions (Turkish Court of accounts 2002 cited in Tas et al. 2011) . aspects of good practice in planning, organization and institutional development may be drawn from the housing reconstruction programme following the 2003 Bam earthquake. a reconstruction plan that facilitated both technical and financial monitoring and control systems was put in place. Project feasibility studies were carried out. The Bam architecture Council was established to issue orders on building designs with consideration of the socio-cultural and regional characteristics of the ailing community to aid acceptability. a number of preferred earthquake resilient housing models were offered to beneficiaries with allowance for choice in design. Building code and construction guidelines were established. Local expertise was utilized to create sources of livelihood and to promote the development of technical know-how in the community. Supervisory teams which included beneficiaries' representatives were set up to manage the reconstruction and to bring about better monitoring by both government agency representatives and beneficiaries. in this way, technical knowledge was disseminated from inspectors through the working relationships during the reconstruction and this led to reduced reconstruction times, higher production and improved quality (Gharaati 2007; Ghaforyashtiany, Hosseini 2008) .
in Gujarat, the private sector was commissioned to undertake damage assessment and engineering analysis in affected communities and a range of alternative management approaches to implementation was adopted to facilitate housing reconstruction depending on local conditions. These included the owner-driven, subsidiary, participatory and contractor-driven approaches (Barenstein 2006) . reconstruction authorities were established in the affected localities to facilitate and supervise reconstruction works. The beneficiaries were largely involved in communities where the owner-driven and participatory approaches were adopted. They participated in the design, estimation and construction while donor organizations provided materials and financial resources. Beneficiary participation provided a sense of ownership and helped to reduce trauma resulting from disaster effects. high levels of satisfaction and construction quality were reportedly achieved (Barakat 2003; Barenstein 2006) . a good practice example from Sri Lanka was the establishment of construction guidelines and procedures for approvals and certification of reconstructed housing by the national Urban Development authority (UDa) to ensure safe building construction (ahmed, McEvoy 2010).
failures and poor practice examples
The case study literature revealed several examples where factors led to reported failures of the different housing interventions. in Turkey, the non-involvement of the affected communities in both the design and selection of the location for housing reconstruction were criticized by the beneficiaries (Tas et al. 2007 (Tas et al. , 2010 . The focus on quick disaster recovery reportedly led to hasty design resulting in important factors being overlooked such as the local climate and environment, socio-cultural factors and the beneficiaries' identity. Construction planning and production were also affected by inadequate selection of materials, ineffective use of labour, poor workmanship and supervision. all of these factors compromised the quality of the reconstructed houses (Tas et al. 2011) .
from the contractors' side, there was criticism of the strict time constraints imposed on the projects. This, in some cases, reportedly led to excessive sub-contracting with severe consequences for the profitability of the main contractors (Balamir 2001) .
in Sri Lanka, policy shifts and a lack of reliable data with respect to housing targets and reconstruction plans led to systemic confusion and delays in housing reconstruction. Coordination and communication issues arose and the demarcation of responsibilities was unclear (Uyangoda 2005; Grewal 2006 ). although construction guidelines had been established for housing reconstruction, they were not adequately followed by most reconstruction agencies and their enforcement by the national agency in charge was not uniform. a great deal of evidence of poor construction was observed. On some houses, "irremediable" defects were reported while many others required significant maintenance. However, beneficiaries tended to neglect this maintenance due to financial constraints and a lack of technical know-how.
Thus the buildings were left to become more vulnerable to hazard (ahmed, McEvoy 2010) .
Other factors that led to recorded failures of the Sri Lankan housing reconstruction program include the considerable pressure on implementing agencies for quick reconstruction, poor project management by implementation agencies leading to utilization of poor quality workmanship and substandard construction materials. in addition, competition among participating implementation agencies with a greater focus on the quantity rather than the quality of houses built and the non-inclusion of beneficiaries in the construction process (Barenstein 2006; ahmed, McEvoy 2010) .
in Gujarat, some of the materials and technology used in the housing reconstruction were considered unsuitable for the local weather and the cultural sensitivities of the community and this led to the rejection of some housing (Barenstein 2006) . numerous home owners in Gujarat expressed displeasure with the contractor-led approach. This was largely due to a perception of poor building materials and low quality workmanship and it resulted in the rejection of housing. some community members chose to repair and remain in their old homes rather than live in the poorly constructed new buildings (Barenstein 2006) .
in Bam, failures were reported especially in buildings where new construction methods were employed. structural joints failed where elements had not been properly installed. Semi-skilled labourers who were expected to gain some degree of knowledge did not acquire it due to inadequate supervision and mentoring and this affected their ability to carry out effective maintenance. Poor workmanship was also reported. This was considered to be due to poor supervision (Gharaati, Davidson 2008) .
in aceh, failures occurred due to inadequate management planning both at the strategic and operational levels. The time allowed to mobilise participating community members and to resolve land allocation issues delayed implementation start-up. The lack of resources -construction experts and skilled labour -alongside inadequate material procurement and logistics arrangements created setbacks for the project. other issues including poor coordination and inadequate supervision also negatively impacted the speed and quality of housing delivery (aCarP 2007; Kennedy et al. 2008; ophiyandri et al. 2010 ).
Issues affecting the management of housing reconstruction initiatives
Considerable challenges arise in large scale postdisaster reconstruction situations. These include access, logistical, health and safety issues, inadequate resources and more (Davidson et al. 2007; ophiyandri et al. 2013) . Such challenges are recurring and continue to affect the implementation of housing reconstruction programmes resulting in beneficiaries' dissatisfaction. This has often led to the modification or outright rejection of the housing provided. in some cases, the houses are even dismantled for their components (Shaw, ahmed 2010; ahmed 2011) . for housing reconstruction programmes to be effective and successful, these issues need to be adequately managed. The primary issues emerging from the case study literature together with a brief explanation of each are summarized below.
Logistics and supplies reconstruction programmes are dependent on the delivery of supplies to the point of need. Whether this calls for the re-establishment of local supply chains or the bulk import of resources is context dependent but, in either case, the largescale but uncertain levels of demand call for a high degree of logistics expertise. Markets in the affected areas tend to be in disarray due to disrupted access, infrastructure and services. and even where local markets are still functioning, the scale of demand can cause local shortages and price rises (Gustavsson 2003; Kovacs, Spens 2007; altay 2008; Lyons 2009; Chang et al. 2011) .
Human resource issues Large-scale reconstruction programmes are often beyond the capacity of local construction industries leading to a shortage of experts and skilled labour. This may be dealt with by up-skilling and training labour from the beneficiary communities, importing expertise and skilled labour from neighboring regions or from abroad. in either case, specific human resource-related challenges arise within the reconstruction programmes (Le Masurier et al. 2006; Kennedy et al. 2008; Petal et al. 2008; Zuo et al. 2008; Jayasuriya, McCawley 2008; Chang et al. 2011; Chang-richards et al. 2013) .
Health and safety Construction operations are unacceptably dangerous at the best of times but the post-disaster environment is considerably more hazardous with debris, unsafe structures, damaged infrastructure, contaminated water, etc. health and safety challenges therefore present a specific management issue for reconstruction operations ( 
Risk management issues
Beyond health and safety issues, the disrupted post-disaster environment also calls for enhanced risk management in other spheres. for example, the bonding issues between old and new materials which arose in the Bam housing reconstruction programme illustrate the risks associated with technological innovations (Gharaati, Davidson 2008) .
Financial management financial arrangements for reconstruction programmes can be very complex with multiple funding sources (domestic and international nGOs, bi-lateral and multi-lateral donors) all with their own accounting requirements and allocation timeframes (Jayasuriya, McCawley 2008; fengler et al. 2008) . This can lead to conditions which compromise reconstruction implementation in terms of efficiency, quality, etc. Monitoring and control although detailed planning for reconstruction may be in place, the many difficulties constraining implementation including shortages of capable management and technical personnel can lead to delays and cost overruns. The monitoring and control function thus represents a particular challenge in reconstruction programmes (assaf, al-Hejji 2006; Kennedy et al. 2008; ophiyandri et al. 2010) .
Workmanship and quality management issues
Poor quality workmanship has been a common feature of many housing reconstruction projects (Gharaati 2007; Kennedy et al. 2008) . This has been variously associated with a lack of skills and expertise, site conditions, poor quality materials but, primarily, with management failures (inadequate monitoring and supervision, communication problems, etc.) (Gharaati 2007; fallahi 2007; Ophiyandri et al. 2010) .
Communication and coordination achieving effective collaboration between the many entities working to deliver reconstruction programmes presents a considerable communication and coordination challenge (McEntire 1999; altay 2008; Shaw, ahmed 2010; nakagawa, Shaw 2004; Patel, Hastak 2013) .
HouSIng reconStructIon delIVery aPProacHeS
The selection of an appropriate reconstruction delivery approach depends on numerous factors including resource availability, capacities and experience, speed, efficiency, technological and socioeconomic considerations (Barenstein 2006; davidson et al. 2006; Hayles 2010; Chang et al. 2011) . Several approaches are identified in the literature such as contractor-driven, technology-driven, participatory, community-based, and so on (Barakat 2003; Barenstein 2006; Twigg 2006) . However, Barakat (2003) observed that there are no precisely defined approaches -practical approaches have to be tailored to the specific post-disaster context. in order to define a specific management strategy that is appropriate to a specific post-disaster context, the set of decisions to be taken in defining that management strategy must be considered in greater detail than simply the choice of leading stakeholder group (e.g. owner-led) or the focus of the intervention (e.g. technology-driven). for this reason it is necessary to identify the underlying 'elements' of management strategies which reflect each decision to be made in determining an appropriate management strategy.
in this paper, the discussion is limited to comparing the two extreme 'poles' of the general delivery approaches referred to in the literaturethe top-down, contractor-driven approach and the bottom-up, community-based approach -in order to indicate the wide range of delivery possibilities that exist between these and to make a first attempt at revealing some of the component management considerations or elements of management strategies which underlie these approaches.
contractor-driven approach
Under the contractor-led extreme, housing reconstruction is contracted to professional construction firms that are often responsible for designing and building the houses. This approach is categorized into two types: in-situ where housing is reconstructed on the same site that was affected by the disaster; and ex-nihilo where the reconstruction takes place at a new site (Barakat 2003; Barenstein 2006) . authors including Barenstein (2006) and felix et al. (2013) observed that the contractor-led approach is faster and effective in urban settings. However, the principal drawbacks of this approach include inadequate consideration for affected communities' socio-cultural needs and the introduction of construction materials and technologies that may not be appropriate for the environment in which they are being used and this may lead to acceptability and maintainability issues (Barenstein 2006; Shaw, ahmed 2010).
community-driven approach
involvement of affected communities in housing reconstruction after disasters is critical to the success of the initiative (Lawther 2009 ). The community-led approach does not necessarily involve prospective owners reconstructing their houses themselves but does place the community at the centre of the reconstruction process with external support provided in the form of building materials, training, finance, technical services and supervision (Barenstein 2006) .
Community-led approaches have become popular with donor agencies and, under the right conditions, they provide employment and livelihood benefits and they help to overcome psychological trauma. They can enable community empowerment and capacity development, cost effectiveness, better housing quality, early occupation of housing units and improve long-term maintenance prospects (Barakat 2003; Barenstein 2006; fallahi 2007) .
However, the use of the community-based approach is no panacea. its success depends on other factors including stakeholder coordination, effective management processes and resource availability. its appropriateness can also be limited by the technical complexity and scale of the housing reconstruction (Barakat 2003; Barenstein 2006; Lizarralde, Massyn 2008; Lawther 2009 ).
outcoMe goalS
housing reconstruction programmes may have various objectives (Barakat 2003) . The literature review above has already implied the existence of a generally applicable set of outcome goals by ascribing the notions of 'successes' and 'failures' to aspects of the case studies. some examples of outcome goals identified from the literature are further elaborated below. however, it should be noted that there is considerable overlap between these goal descriptions and also that the list below is not exhaustive.
Reestablishment of permanent community Provision of permanent housing addresses the issues of shelter, privacy and dignity. it reduces the traumatic effect of the catastrophic event, restores confidence and trust and provides safety and security to the affected communities. This in turn allows the community members to reestablish their livelihoods. (Kennedy et al. 2008; niazi, anand 2010) .
Acceptability of reconstructed housing acceptability relates to the functionality, good quality and habitability of reconstructed housing from the occupants' perspective (da Silva 2010; Shaw, ahmed 2010). There is a direct correlation between product quality, beneficiary satisfaction and acceptability (Un-HaBiTaT 2006) .
Socio-economic recovery
The need for socio-economic revival of affected communities has been noted as an outcome goal by several authors (Johnson et al. 2006; Lyons 2009; Mannakkara, Wilkinson 2013 . This may be enabled through psycho-social well-being (Mooney et al. 2011) , skills acquisition and training programmes, and through employment, particularly in the reconstruction and future maintenance of the buildings (Steinberg 2007; Lyons 2009 ). Postdisaster reconstruction interventions may also be used as opportunities to solve long-standing housing supply issues (Tas et al. 2010) .
Quick reconstruction and recovery affected communities and investors need housing reconstruction projects to be rapidly realized to foster recovery. yet numerous studies (including Steinberg 2007; iwai, Tabuchi 2013) have shown that most reconstruction projects are completed behind schedule.
Housing quality and sustainability donors and other stakeholders expect the recreation of a high-quality environment so that quality housing is one of the key objectives for any permanent housing reconstruction intervention (Da Silva 2010). authors including Pearce (2003) and Davidson et al. (2007) have observed that the participation of the community in the reconstruction process helps to ensure the sustainability of the constructed housing.
Risk reduction a general consensus exists in the literature that priority should be given to sustainable hazard mitigation through the incorporation of disaster risk reduction measures into housing reconstruction (El-Masri, Tipple 2002; Wamsler 2004; Bosher et al. 2007) . according to Clinton (2006) , reconstruction and recovery programmes must leave communities safer by putting in place risk reduction strategies in all phases of reconstruction. Similarly, the 'build back better' concept relates to integrating both structural and non-structural disaster risk reduction measures into the planning, design and implementation of reconstruction programmes (Lyons 2009; Kennedy et al. 2008; Mannakkara, Wilkinson 2013 .
ProPoSIng a fraMeWorK for SelectIng ManageMent StrategIeS
This literature review has confirmed the need for the improved management of housing reconstruc-tion initiatives and has provided some insights into the housing reconstruction problem as follows:
Contextual dependence in section 3, a number of characteristics of the post-disaster context were identified but the degree to which each of these factors differs from their normal status depends upon the nature of the particular situation. The implication being that, for each post-disaster context, a unique housing reconstruction problem will arise and this calls for a management strategy specifically tailored to suit it.
Complex interrelationships between contextual characteristics, management strategies and outcomes a wealth of experience exists with regard to previous housing reconstruction initiatives. The literature review showed that both positive and negative aspects of historical reconstruction programmes are evidenced. However, one striking feature of this evidence is the complexity of the interplay between contextual characteristics, management strategies and outcomes. for example, elements of certain strategies (e.g. the contractordriven approach) were reported to be effective in addressing particular outcomes (the need for speed) while, at the same time, they were criticized for worsening others (quality).
Specific management issues relating to both the above points, a number of management issues are seen to have recurred in historical housing reconstruction programmes (see section 4.3). These can be thought of as the contextual characteristics emerging as specific challenges to be managed. The appearance and recurrence of a defined set of these issues in past initiatives suggests that they could provide a basis for a generic means to define context-specific management problems.
Elements of management strategies
The two extreme forms of delivery approach considered in section 5 (top-down / contractordriven and bottom-up / community-based) serve to illustrate that a range of specific management strategy elements can be identified which have varying appropriateness and utility in relation to the context (and consequently emerging management issues) and which will increase or decrease the likelihood of achieving particular outcome goals. from the literature reviewed in section 5, it follows that these management strategy elements would include but not be limited to decisions regarding the roles of the various stakeholders, the use of contractors, the siting of the new housing, materials and technological choices, financing and supervisory arrangements.
Outcome goals a number of generally applicable outcome goals were identified (section 6). While these outcome goals exhibit considerable overlap and may be incomplete, they do serve to demonstrate the existence of a generally applicable set of outcome goals and this suffices for our purpose of proposing a conceptual framework to relate the post-disaster context (and the management issues which emerge from that) to management strategies and to desired outcomes.
an initial conceptual framework
The conceptual framework proposed in figure 1 illustrates the suggested relationship between contextual characteristics elaborated into specific management issues, elements of management strategies to deal with these issues and the various fig. 1 . Conceptual framework for effective housing reconstruction management strategies outcome goals which are desired to be achieved in implementing these strategies. in the first instance, this framework provides a structure which enables the systematic collection of field data from current and historical housing reconstruction programmes (in terms of contextual factors, desired outcome goals and elements of the management strategies which have been adopted).
further research to develop the framework
once adequate field data have been gathered, it is expected that generic lists of the variables: significant characteristics (C1, C2, C3,…, Cn), management issues (i1, i2, i3,…, in), management strategy elements (E1, E2, E3,…, En) and outcome goals (o1, o2, o3,…, on), will be identified and that appropriate value scales can be derived for each of them so that evidence from any historical housing reconstruction intervention may be coded and captured in a database. This database can then be used to identify the relationships between these variables. Our proposition is that such a model could enable better understanding of the links between context, management strategies and outcomes so as to enable the selection of management strategy elements for desired outcome goals. it may also facilitate the anticipation of likely outcomes when elements of existing management strategies are input. (This dual functionality is indicated by the double-headed arrows between the model and management strategy Elements and the model and Outcome Goals in figure 1 ). This would enhance our understanding of the management of housing reconstruction programmes and provide a much-needed decision support tool.
concluSIonS
Post-disaster housing reconstruction represents a significant portion of global property investment yet the management of reconstruction programmes has often proved to be ineffective. While the postdisaster context admittedly makes the management challenge considerably greater than it is for housing construction under 'normal' property development conditions, it also offers exceptional opportunities to invest in and develop a more resilient built environment. Thus there is an urgent need to improve the management of reconstruction programmes.
To this end, a literature search was undertaken. Typical post-disaster contextual characteristics were identified and a list of common reconstruction management issues arising as a consequence of these was derived. similarly, primarily from an analysis of historical reconstruction successes and failures, the existence of commonly desired outcomes was demonstrated and an initial list of outcome goals for reconstruction programmes was derived.
management strategies are needed to address the management issues and achieve these outcome goals. The existing literature was found to offer only general descriptions of overall management approaches (e.g. contractor-driven, communitybased, etc.) but these are too broad to be directly useful. however, they did serve to indicate some of the elements which must be considered in determining a detailed management strategy.
These findings were then synthesized into a conceptual framework outlining the overall relationships between context, management issues, management strategy elements and outcome goals. This conceptual framework provides a basis for data collection.
The next step for this research will be to collect data from current and historical reconstruction initiatives so that the detailed relationships between these variables can be more fully understood. it is then intended to apply the acquired knowledge to develop decision-support tools for the management of housing reconstruction programmes.
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